COSMIC MICROWAVE BACKGROUND -PRESENT STATUS AND FUTURE PROSPECTS
Study of the radiation is therefore a study of the shell of matter which last scattered the radiation.
The cosmic blackbody photons are coming from the most distant region of space ever observed, and were emitted earlier in time than any other cosmological sign?!. Although the "background" radiation was originally given that name because of its potential interference with satellite communications, the word has taken on a new and vivid meaning: the radiating shell of matter forms the spatial background in front of which all other astrophysical objects, such as the quasars, lie. Until methods are devised to detect the neutrinos or gravitons which decoupled earlier, we will have no direct means of viewing beyond this background.
SPECTRUM MEASUREMENTS
There have been more than twenty articles published on measurements of the spectrum of the radiation; for a review see ref (6) . However only in the Anisotropy has now been clearly observed by at least two groups, '
however its smooth cos(G) behavior suggests that we should attribute it to a local rather than a cosmological effect: the motion of the earth relative to the radiation. After subtraction of the cosine term, there is no statis tically significant anisotropy remaining. The most sensitive experiment so 11 12 far is that done by our group at Berkeley ' using a 33 GHz twin-horn Dicke radiometer flown in a series of flights aboard the NASA-Ames Earth Survey Aircraft (U-2). In this experiment we were able to put an upper limit (90% confidence level) on the existence of a second-order (quadrupcle) component to the background radiation of 1.1 x 10 °K or about 4 parts in 10,000 of 12 a 2.8 °K signal.
This limit refers to 4 of the five ponsible quadrupole components; the fifth component is indistinguishable in the data from the dipole (cosine) component due to our lack of data in the southern hemisphere.
The awbiguity will be resolved with a few flights in the southern hemisphere, scheduled to take place early in 1979. In addition to the quadrupole limit, we place an. upper limit on the sky "roughness" (i.e. the statistical signifi-_3 cance of the ot.itter of the data points around the cosine fit) of 0.60 x 10 °K at the 95% confidence level. 
And in this conference J. Peebles is reporting the recent results of his group
at Princeton which sees similarly high velocity differences in pairs of (presumably) bound galaxies. It is difficult to reconcile the high kinetic energy of these galaxies with the belief that they are gravitationally bound unless one supposes that the mass of each galaxy is much greater than the visible mass. The missing mass must be comparable to that required to close the universe. GHz, again with a 7° field of view. The differential microwave radiometers -4 should be able, to detect deviations from isotropy to 10 of the background intensity, and should be limited only by the galactic synchrotron emission.
Inclusion of four frequencies should allow subtraction of galactic emission.
(3) Diffuse Infrared Background photometer: to measure the infrared -13 2 region 8 to 300 microns in 6 octave bands; sensitivity of 10 w/cm sr for each 1° field of view. 
